Comparison of the effects of antioxidant non-steroidal anti-inflammatory drugs against myeloperoxidase and hypochlorous acid luminol-enhanced chemiluminescence.
The interaction of myeloperoxidase (MPO) with H2O2 and Cl- provides a potent antimicrobial/cytotoxic system for polymorphonuclear leukocytes (PMNs). MPO-related cytotoxicity may be associated with the formation of toxic oxidant MPO intermediates, HOCl, or both. MPO itself is able to oxidize drugs and cellular components. Non-steroidal anti-inflammatory drugs (NSAIDs) able to act as antioxidant free radical scavengers have recently been shown to inhibit luminol-enhanced chemiluminescence (CL) which results from the MPO-H2O2-Cl- reaction. CL is a measure of the activity of this reaction. At that time it was not clear whether the source of CL which these NSAIDs affected was HOCl or components of the initial MPO-H2O2-Cl- reaction. A NSAID antioxidant mechanism could affect MPO oxidant intermediates and HOCl. This study compares the effects of antioxidant NSAIDs, methylprednisone and free radical scavengers against MPO-based and NaOCl-based luminol-enhanced CL. Most NSAIDs which affected both MPO and NaOCl-CL appeared to share similar mechanisms, suggesting that MPO oxidant intermediates and HOCl are susceptible to NSAID effects. However, most NSAIDs were more effective against MPO-CL. The effect of these NSAIDs against MPO-CL followed the profile of NSAIDs effective in previous studies against PMN-CL. One exception to this was methylprednisone, which has no effect on PMN or MPO-CL, yet inhibited NaOCl-CL. This and other data suggest that MPO and not HOCl-related reactions are a major source of PMN-CL. Less effective NSAIDs affected NaOCl-CL better than MPO-CL. While both HOCl and MPO oxidant intermediates may be affected by NSAIDs, it appears that MPO oxidant intermediates or MPO itself are the primary target for NSAID antioxidant free radical scavenging mechanisms. These antioxidant effects impair the major killing system of the PMN and may be NSAIDs' primary anti-inflammatory mechanism. Although our data suggests the production of superoxide anion and hydroxyl radical from the MPO-H2O2-Cl- reaction, the actual presence or involvement of these free radical species is not confirmed herein.